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® Interpreting regional climate variability
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Global warming

Trend 1901 to 2005
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Widespread warming has occurred. Globally averaged, the planet is about 0.75°C warmer
than it was in 1860, based upon dozens of high-quality long records using thermometers
worldwide, including land and ocean.




Unequivocal evidence of warming
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Global Annual Mean Temperature (°F)

Global Annual Average Temperatures
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Temperature (°F)
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A hot summer does not prove global warming.
A cool spring does not prove global cooling.
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Pacific Decadal Oscillation El Nino/Southern Oscillation
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monthly values for the PDO index: 1900-January 2008
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PDO surface air temperature anomalies (C) 1950-96
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Tree-ring based PDO index reconstructions:
(ex: Gedalof and Smith 2001)
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Understanding global warming

|
models using only natural forcings

models using both natural and anthropogenic forcipgs
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Regional attribution
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® Observed changes here
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Temperature based on trend per decade (°F)
Precip. & SWE based on % change over selected per
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Temperature based on trend per decade (°F)
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Trends in snowfall equivalent
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Attribution

“up to 60% of the climate
related trends of river tlow,
winter air temperature and
snow pack [in the Western
US] between 1950-1999 are
human-induced.” - Barnett et
al. 2008
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Estimating future climate

® How much GHGs will there be?



Estimating future climate




Estimating future climate

® How much GHGs will there be?

® How responsive is the climate!




Global surface warming (°C)
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Temperature change
2080-99 minus 1980-99
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Averaged over 21 global models; IPCC Fig 11.12



Precipitation change
2080-99 minus 1980-99

Averaged over 21 global models; IPCC Fig 11.12
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Downscaling

Global Climate Model Air Temperature




Texture of warming: Regional model
minus global model for 2050s
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Conclusions

® human influence on climate emerging from
noise at smaller scales (western N.Am.)

® Observed PNW changes: |.5°F warming,
corresponding hydrologic shifts

® Future climate: 0.5°F/decade warmer, precip?,
rest depends on us



